Prediction of immune surveillance responsive metastatic prostate cancer in pelvic lymph node and emergence of surveillance unresponsive/resistant metastatic cells.
Immune cells (lymphocytes and macrophages) provide the microenvironment for immune surveillance of metastatic prostate cancer (PCa) cells in pelvic lymph nodes. We have hypothesized that degeneration and/or apoptosis of metastatic PCa cells in pelvic lymph nodes can distinguish between aggressive and non-aggressive metastatic disease in patients. Our objective was to define the relationship between metastatic cell lysis and the presence of immune cells. We studied archival primary PCa (n=38) and cancer-positive regional pelvic nodes (n=32) from the same patients undergoing radical retropubic prostatectomy at the Minneapolis Veterans Affairs Medical Center. Using morphological and immunohistochemical features of immune and metastatic cancer cells, we have identified progression of metastasis in the nodal compartments. Nodal parenchyma contained small, intermediate and large metastatic nodules/tumors. Immune surveillance occurred primarily in small tumors and surveillance was either absent or greatly reduced in intermediate and large tumors in nodes. Metastatic nodules/cells were lysed or became apoptotic when under immune-surveillance, as indicated by pyknotic nuclei and cytoplasm, the latter still had remnants of prostate specific antigen (PSA) staining. Metastatic cells without surveillance did not exhibit morphological features of cell degeneration (lysis) or apoptosis. Metastatic cells under immune-surveillance had an inverse relationship with those without immune-surveillance. This relationship differed from node to node and patient to patient. We have shown that at least two populations of metastatic cells were present in the nodes; the first group of cells was under immune surveillance, as indicated by limited to wide-spread cell lysis/apoptosis, and the second group did not exhibit morphological evidence of cell lysis indicating emergence of surveillance-unresponsive (resistant) metastatic cells. These criteria can be used to distinguish metastatic cancer that is expected to be responsive to immunotherapy from that which would show little or no benefit from such treatment. Enhancement of immune surveillance and other treatments can be used to treat surveillance-unresponsive (resistant) disease to improve survival of patients.